Background: It was difficult to differentiate diseases in patients of Primary chronic glomerulonephritis (PCG) and Hypertension-induced renal injury (HRI). This study aimed to investigate the role of serum Cystatin C and Albumin in differential diagnosis of PCG and HRI. Materials and Methods: A total of 150 patients (79 PCG and 71 HRI) considering for our clinic between October 2017 and August 2018 were included. Patients were included in the study newly diagnosed by biopsy. Urinary samples and blood samples were collected and measured. The diagnostic roles were investigated using the receiver operator curve curves. Results: There was an increased serum levels of Albumin in patients with PCG compared with that in patients with HRI. Patients with HRI had a significantly increased serum levels of Cystatin C than those with PCG. An Albumin level of 2.295 g/L had an 80.3% sensitivity and a 73.4% specificity, Cystatin C level of 36.200 mg/L had a 79.7% sensitivity and a 93% specificity for differential diagnosis of PCG and HRI. Conclusions: Serum Cystatin C and Albumin level might be used as tool to differentiate PCG from HRI. Further studies are needed to confirm the definite the role of those markers.
I. INTRODUCTION
Primary chronic glomerulonephritis (PCG) is one of major causes of end-stage renal disease (ESRD) among chronic renal disease patients in China [1] [2] [3] . Hypertension-induced renal injury (HRI) generally occurs during the middle and late stages of hypertension and has become an important public health problem [4] [5] . Both of them are typically characterized by proteinuria, hematuria, hypertension, renal inflammation and so on, which makes it difficult to clinically diagnose PCG and HRI. In addition, because hypertension can be both a cause and a consequence of renal diseases, it is difficult to determine newly PCG and HRI by consulting history of hypertension.
Kidney biopsy is considered the gold standard for diagnosing kidney disease. Because of partly harm to kidney, however, many patients may not choose kidney biopsy [6] . So patients with PCG and HRI were diagnosed by clinical features (e.g. proteinuria, hematuria, renal inflammation) and history of hypertension, currently. On the other hand, because of the subtle differences treatment, if there is a misdiagnosis, there will be a waste of medical resources. Therefore, simple and accurate markers are urgently used to diagnose PCG and HRI.
To clarify these issues, we collected the clinical and laboratory parameters of patients to explore possible markers. From data analysis, we find that cystatin-c and albumin maybe the role of the markers in the differential diagnosis of PCG and HRI, which will be perhaps widely used in clinical practice.
II. MATERIAL AND METHODS

A. Participants
The study population included patients who had been diagnosed with PCG and HRI. Patients were included in the study newly diagnosed by biopsy. All specimens of renal tissue were obtained by percutaneous renal biopsy, immunofluorescence was performed by an experienced morphologist, and standard examination of the cortical tissue by light microscopy. In hypertensive patients, renal biopsy was performed after blood pressure control. Patients were excluded if they had any of the following: any concomitant disease and the symptoms or sign of acute and chronic inflammation other than glomerulonephritis, pregnancy and lactation.
A total of 150 patients, among them 79 and 71 patients had been respectively diagnosed with PCG and HRI, were considered for our clinic between October 2017 and August 2018. This study was approved by the Ethics Committee of the First Affiliated Hospital of Anhui Medical University. All subjects or their family members provided informed consent.
B. Clinical Characterization
Laboratory data included proteinuria 24h, Urine volume 24h, complement C3 and C4, total iron binding capacity (TIBC), low density lipoprotein cholesterin (LDL), non-high-density lipoprotein cholesterol (non-HDL-C), triglyceride (TG), high density lipoprotein cholesterol (HDL), very low density lipoprotein cholesterol (VLDL), albumin, Cystatin C. Urinary samples were measured from a fresh morning spot urine sample and blood samples was collected after an overnight fast of at least 10 h.
C. Statistical Analysis
The normality of distribution was assessed with the Kolmogorov-Smirnov test. Continuous variables are presented as the mean ± standard deviation (SD) or median ± interquartile range. Differences in categorical variables among the groups were examined using the χ2 test. Comparisons of continuous variables were analysed with Mann-Whitney U test or t-test. Factors were tested in univariate analysis, and factors with values of P < 0.1 were tested in binary logistic regression analysis (Forward: LR). Receiver operating characteristic (ROC) curves was constructed to establish the predictive factors for the differentiation of PCG from HRI. Correlations were analysed with Pearson's correlation. All analyses were performed using Statistical Package for Social Sciences software (SPSS, version 17.0; SPSS Inc., Chicago, IL, USA). Tests were two-tailed, and values of P < 0.05were considered to be statistically significant.
III. RESULTS
79 adult patients with PCG and 71 patients with HRI were admitted to our study. The characteristics of participants were shown in Table Ⅰ . Urine Volume 24h, TIBC, Albumin in PCG were significantly higher than those in HRI. Mean age, LDL Proteinuria 24h, and Cystatin C were significantly higher in HRI than those in PCG (Table Ⅰ) .
Binary logistic regression analyses were used to investigate significant factors differentiating between PCG and HRI and healthy group participants. Results indicated that Albumin in PCG was significantly higher than those in HRI and Cystatin C of the patients in HRI was significantly higher than that of PCG (Table Ⅱ) .
Our ROC curve analyses indicated that in differentiating PCG from HRI, an Albumin level of 2.295 g/L had an 80.3% sensitivity and a 73.4% specificity ( Fig. 1 A) and Cystatin C level of 36.200 mg/L had a 79.7% sensitivity and a 93% specificity ( Fig. 1 B) . We also determined using Pearson's correlation when all participating patients were analysed together, significant inversely correlations were found between Cystatin C and Albumin concentrations (Table Ⅲ ). IV. DISCUSSION To our knowledge, this is the first study to explore possible indicator in the differential diagnosis of PCG and HRI. We found increased serum levels of Albumin in patients with PCG compared with that in patients with HRI. Cystatin C was shown to be a significant factor differentiating PCG from HRI, patients with HRI had a significantly increased serum levels of Cystatin C than those with PCG.
Human serum albumin is composed of 17 disulfides and one free cysteine, which is the most abundant intravascular protein and is widely used for routine clinical examination [7, 8] . Moreover, serum albumin is the major intravascular antioxidant, is associated with the incidence of end-stage renal disease [7, 9] and is a strong prognostic indicator for many disease processes [10, 11] . In the study, we found using univariate analysis that Albumin in PCG was significantly higher than those in HRI. Additionally, binary logistic regression analysis also indicated the same result.
Lower serum albumin concentration may reflect renal tubular dysfunction impairing protein reabsorption from the filtrate, and thus may reflect tubular damage predisposing to development and progression of clinically apparent renal disease [12, 13] . There are two possible explanations for Albumin in PCG was significantly higher than those in HRI. First, duration of hypertension impair the function of the renal, continually. Studies had shown that glomerular filtration rate (GFR) depends on the duration of hypertension [14] , decreased GFR is associated with hypertension [15, 16] . The function of GFR in patients with HRI reduced more than this in PCG. Further studies are needed to evaluate the mechanism of this association. Second, data suggested that the mean age was significantly higher in HRI than it in PCG. So, the physical condition of PCG might better than that those of HRI.
Serum cystatin C, is an endogenous cysteine proteinase inhibitor produced by nucleated cells, is freely filtered by the glomerulus and subsequently reabsorbed and catabolized by the healthy tubular epithelium [17] , is almost independent of age and sex [18] [19] , is an alternative serum marker of renal function [20] , especially now that a certified reference material is available [21] . Increased serum cystatin C predict the risk of renal injury [22] . In this paper, serum cystatin C concentration was increased in HRI and was inversely correlated with serum albumin concentration, which had been found by other studies [12, 20] . This might be further confirmed that The function of GFR in patients with HRI reduced more than this in PCG.
As we all known that hypertension is association with age. In the present study, our data showed a significant difference in the mean age of patients with HRI and with PCG. But, as far as possible to match the patients of HRI, the juvenile patients of PCG were consciously excluded from the study. Univariate analysis observed significant differences in Urine Volume 24h, TIBC, LDL Proteinuria 24h between patients of HRI and PCG However, binary logistic regression indicated no significant differences in those between the two groups. This results might be attributable to multi-colinearity between all of the data. In order to eliminate the problem of multi-colinearity, binary logistic regression analysis was used by the method of Forward:
LR. The results demonstrated that Albumin and Cystatin C were the biomarkers to differentiate HRI from PCG disease.
V. PROSPECT
Our study had some limitations. First, this is a small sample size, retrospective design and single-center study. Second, without acquiring the data regarding a family history of hypertension, alcohol consumption, serum creatinine, uric creatinine, uric acid to adjust for all relevant confounding variables might have affected our results. Therefore, further studies with a larger sample of participants, more well-designed multicenter studies are needed to further confirm our study.
The results of the study highlight the need for future research to use a more representative sample, for example, to develop a model for predicting Cystatin C in individual patients with CKD, or built a validation of a score to predict HRI. Furthermore, we can recruit a development cohort from one hospital while a validation cohort from other hospitals in the same level. For both cohorts, CKD patients were eligible for inclusion if they were first visit. Otherwise, a Clinical Scoring System could be used to predict PCG or HRI in CKD.
In conclusion, our results indicated that Albumin and Cystatin C might be the biomarkers to differentiate the patients of HRI from PCG disease. Which will be perhaps widely used in clinical practice.
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